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IV EVALUATICN 

B. Environmental Evaluation (continued) 

not able to be determined. When painting inside the van, the 
combined solvent exposure will appraoch the standard and when 
painting outside the van, the exposure is approximately 10% of 
the standard. It would be a good practice for the painter to 
wear an approved respirator, for use with paint vapor and mists, 
when painting inside the van, as this is when the paint exposure 
is highest. 

c. Carbon monoxide in passenqer line and t oe-Jn adjust: 
The carbon monoxide level are listed in Tab le I I I, 
Section VI I I. The average carbon monoxide concentration at six 
of the seven different sampling locations in this area ranged from 
35 to 00 ppm (individual samples ranged from 70 to 90 ppm). One 
sampling location, the area vet\';een the assembly line and the 
toe-in adjust machine averaged 100 ppm (individual samples ranged 
from 70 to 140 ppm). No one works full time in the latter area, 
however, the driver drives thru this area 60 times per hour and 
walks thru it another 60 times per hour • . The remainder of time he 
is at the end of the assembly line where the average was 43 ppm. 
The ventilation systems were worked on (e.g., belts adjusted, 
dusts cleaned) by maintenance 10/18/72. The carbon monoxide 
levels were lower on 10/19/72. This was probably due to main­
tenance performed on the ventilation system the day before. 
Carbon monoxide was found in the air being supplied to the 
toe-in pits . 

Passenger roll test area: The average carbon monox ide levels at 
four different locations in the area were 42 to 64 ppm. (Indivi­
dual samples ranged from 30 to 80 ppm). The ventilation systems 
were worked on by maintnenance on 10/18/72. The ducts were 
cleaned, belts adjusted, and the fan speed increased. Generally, 
the levels were lower on the 19th after the ventilation system 
had been worked on. 

Conrnercial toe-in adjust and roll test area: The average carbon 
monoxide levels at four different locations in the area were 22 
to 35 ppm. (Individual samples ranged from 20 to 35 ppm) which 
are below existing standards. Carbon monoxide was found in the 
air being supplied to the toe-in pit. 

V CONCLUSIONS 

The results of the investigation indicates that approximately 40 employ­
ees (20 per shift) at the end of the passenger assembly line and the pass­
enger rol 1 test ·area are exposed to potentially toxic concentrations of 
carbon monoxide. At 9 of the 12 sampling locations in these areas, the 

·• ..... ·-• • .-.... '""'"""',._F ... - ....... ..,., .,.., ,.,.,., ..... .., ......... ..,.11·"""'"..._. .,., __ ,...mM-fjM_P ... .... .1 N ..•. +;s "- .......,,.,,,,,_J(ll'"P.fJ, 0,, l >I# _ _, • ..,..- N · " • --- ---



' i ! 

Page 1 I - Health Hazard Evaluation Report 72-40 

V CONCLUSIONS (continued) 

average carbon monoxide concentrations were 42 ppm or higher, three were 
50 ppm and higher, and 9ne was 100 ppm. The recent NIOSH Criteria Docu­
ment for Carbon Monoxide recorrmends that the eight hour time-weighted 
average standard be lowered to 35 ppm. 

All the nuisance dust levels measured, except o~e, were 20% or less thun 
the existing federal standard. Skin and upper respiratory tract irrita­
tion can occur at the levels measured due to the fact that the dusts con­
tain fibers which, by mechanical ~ction, could cause an itch or irritation. 

It is judged that the substances; acetone, toluene, xylene, mineral spirits 
and methyl chloroform are not toxic in the concentrations measured in the 
workers environment. This is based on the fact that the individual solvent 
concentration and or the combined solvent exposures (where two or more 
solvents were present) were approximately l D°lo or less than the existing 
standard. 

VI RECOMMENDATIONS 

1. Downdraft local exhaust ventilation is installed behind the toe-in station 
and along the sides of the assembly line. The exhaust systems ends about 
20 ft. from the end of the assembly line and is not 'effective since the 
cars are usually started beyond this point. The exhaust by the toe-in 
adjustment is about 8 ft. behind where the car is during the to~-in 
adjustment. In this location, it does not appear to capture the exhaust 
as it leaves the vehicle. Additional local exhaust ventilation, installed 
at both of these locations (a lateral exhaust system might be preferred to 
a dowri draft system) would place the auto exhaust under the influence 
of the local exhaust system during a large percentage of time that the en­
gine is running in this area. This should reduce the average concentration 

-of carbon monoxide. 

2. Dilution ventilation is used as a control at the end of the passenger 
assembly line area, the passenger roll test area, and the corrrnercia1 assembly 
and roll test area. All the air used for dilution should be fresh, temp­
ered air. 

3. Fresh, tempered make up air should be supplied to the toe-in pits in both 
the passenger and corrrnercial asse~bly lines. During the sampling period, 
carbon monoxide was present in the air being supplied to the pits. 

4. The station wagons have their exhaust pipe coming out the .side, just behind 
thre rear wheels. During the roll test, a baffle is used to stop the lateral 
force of the exhaust and direct it to the ventilation system. One can 
visually see that the capture at this point is not adequate. The local 
exhaust system on the rol l test could be modified to capture the exhaust 
gases from the station wagons. 

5. An improved housekeeping program should be initiated where insulation pads 
are installed under the dash of passenger cars and where pads are sprayed 
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VI RECOMMENDATIONS (continued) 

and i nsta 11 ed in the econo l i·ne vans, as 1 int and ·dl!'st -from ·these pads is 
collecting on the fans, beams, etc., and can become airborne again. 

6. It is good practice for the painters to wear an approved respirator (Fed­
eral Register Part I I, Section 1910, 132 and 134) for use with pa int vapor 
and mists when painting inside the vans as the highest exposure levels \vill 
occur during this operation. 

7. Provi de a maintenance program that will insure that the ventilation systei:ns 
used to control vapors, mists, and gases are operating at designed capacities. 

8. Environmental monitoring should be conducted at the areas where employees 
are significantly exposed to carbon monoxide. Blood analysis for carboxy­
hemoglobin should be performed on persons exposed in these work areas as 
biologic samples are useful in evaluating exposures to carbon monoxide. 

I ·I 



~ 
,. 

t 

Page 1 3- Heal th 1-iazard Evaluation Report 72-40 

· VI I REFERENCES 

1. Patty, F .. A. : .l.ndustrial Hi'.9_ienc and Toxicology. V. 11, 2nd ed., p.1731, 
lnterscience, New York, 1963. 

2. Vigliani, E.C. and Zurlo, N.: ~ch. Gewerbepath. u. Gewerbehyg., 15,528 · 
{1955) . 

3. Patty, F.A . : J..!l~trial Hygi ene and Toxicolo..gy_. V. I I , 2nd ed., p.1727, 
lnterscience, New York , 1963. 

4. Oglesby, F.L., Williams, J.E., Fassett, D.W., Sterner, J.H.: Presented 
at Ind. Hyg. Conf ., Detroit (1949), unpubli~hed. 

s. Criteria for a Reconmended Standard: Occupational Exposure to Carbon 
Monoxide. US Department of Health, Education, and Welfare, National 
Institute for Occupational Safety -and Health. 

6. I ,I ,I, Trichloroethylene (Methyl Chloroform): Hygiene guide series of the 
American Industrial Hygiene Association. 

7. Patty,F.A.: Industrial Hygiene and Toxicology. V. t I, 2nd ed., p. 1201, 
lnterscience, New York , 1963. 

8. American Conference .of Gover nmental Industrial Hygienists (ACGIH): 
Documentation of Threshold Limit Values. 3rd ed., p. 235, 1971. 

9. Patty,F.A.: Industrial Hygiene and Toxicology. V. II, 2nd ed., .P· 1227, 
lnterscience, New York, 1963. 

10 . Elkins, H.B.: The Chemistry of Industrial Toxicology, 2nd ed., Wiley, 
New York, 1959. 

11. 

12. 

13. 

14. 

Gerarde, H.W.: Toxicology and Biochemistry of Aromatic Hydrocarbons. 
- p. 171-80, Elsevier, Amsterdam, 1960. 

ACGIH, p. 41, 1971. 

Milby, T.H.: J. Occ. Med., 11,409(1969) 

Patty, F.A.: Industrial Hygiene and Tocicology. V. II, 2nd ed., p.2271, 
lnterscience, New York, 1963. 

15 . Wright, G.W.: Arch, Env. Health, 16,175 (1968). 

16. Schepers, G.W.H.: Ind. Hyg. J., 20,73(1959} 

17. Gross, P., et. al: Arch. Env. Health, 20,696(1970) 

18. American Conference of Gover nmental Industrial Hygienists (ACGIH): 
Documentation of Threshold Limit Values., 3rd ed., p.190, 1971. 

• I 

l 
·I: 

··----._...........~-"""+-· '""· ..... -.--.. -·-·r-qv.-.-. _ __ ..,.,....,......,...,.....,_"·---4•+w-•""'"'""'·'-·--· ...... -.-.......... ) r .... -~,.. 4 )4 PM•• ·· 4 - W ·-~~···--.-.-...~..,.... ,. 



.... : 
':~ 

' ,, 

! 
.> 

I 

V I I I T A B L E S 

· . .. ~' 



i 

j 

1 
. J 

~ 

.l 

l 
l 
l 
~ 
' 

-· ¥a&,,·{' .. r.-, . ·wt r'tf "'J d'itn1HM10-iii'st1tiit"trf% ~&r11i:Nzc·· r"ff""'d · ti i s t 'Hi< d*~·..-nx;.eid#tstrit f"""'··r ·-rv: rr' s ·t:Q0 ""'f !%?.4S1t· • .-;~}f.y.q.,; .raar,.·a ·1 rw• stt£* r & -=se 'i?'btio;· ... ~,,, d' c" · er · Mfivs •ttt"•• · .. ~-.lo 

TABLE I 
ATMOSPHERIC EXPOSURES TO DUSTS 

(BREATHING ZONE DUST CONCENTRATIONS) 

OPERATION & LOCATION 

1. lnstall-i ng synthetic and cotton pads in 
econoline van roof COL M-11 

2. Installing synthetic & cotton pads under 
the passenger car dash boards COL W-7 

3. Inside fenced-in room by dash pad 
installation COL W-7 

4. Installing fiberglass pad inside of 
vans COL G-13 

5. Paint refinishing COL H-1 and H-2 paint 
sanders and blow off man • 

~·~ Milligrams per cubic meter of air 
~~~ T\.IA - 8 hour time-weighted average 

TWM~:: RESP I RABLE DUST 
mg/M3;•: 

- ----------- -

o. 13 

0 . 15 

0.12 

~: 
4 

0.27 

TWA TOTAL DUST 
mq/M3 

1.2 

. 2 . 3 

0.23 

10.9 

1. 3 

.... 
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TABLE 11 
ATMOSPHER IC EXPOSURES TO 

SOLVENT VAPORS 

LOCAT ION 

1. Vinyl top install ation COL U-13 
a. Spraying glue on top of car 

b. Spraying glue on back of vinyl fabric 

c. Placement of vinyl fabric on car top 

2. Spraying glue on pads and installing in 
van roof COL M-11 

3. Spraying glue inside econoline van COL G-1 3 

4. · Spray ing grease on door & trunk hinges COL AA-8 

5. Econoline spray paint booth 2nd floor 
a. Painting inside & outside of van 

(Painting is done on the inside -of the van 
on an irregular basis so these levels do 
not represent time-wei ghted averages but 
are indicative of the exposure level 
during this operation only) 

b. Painting outside of van 

CONTAMINANT 

Acetone 
Toluene 

Acetone 
Toluene 

Acetone 
Toluene 

Mineral Spirits 
Toluene 

Mineral Spirits 
Toluene 

Methyl Chloroform 

Toluene 
Xylene 

Acetone . } 
Methyl Ethyl Ketone 
Methyl lsobutyl Ketone 

Toluene 
Xylene 

Acetone, Methyl ~ 
Ethyl Ketone , Methyl} 
lsobutyJ Ketone 

TWA* CONCENTRATION 
PPM~'.-:': 

54 
3 

89 
3 

91 
4 

6 
11 

39 

18 
88 

( 10 

8 
3 

< 10 

-!:NA - 8 hour s time-weighted average 
~·;-;':PPM - parts of vapor per mil l ion parts of contaminated air at 7ooc and 760 1TJT1 .Hq pressure 
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LOCATION 

. 
TABLE I I I 

ATMOSPHERIC EXPOSURES TO 
CARBON MONOX IDE 

TOTAL SAMPLE TIME 
OVER 3 DAYS (MIN} 

A. Passenger assembly line toe-in & headlight 
adjust COL P-5 to P-6 

--...... ..... 
1. 20 ft. from end of assembly 

line on left side (occasionally 
an employee works a few minutes 
here)(driver starts car here 
and drives it to the toe-in area) 

2. 20 ft . from e'nd of assembly line, 
right side (one or two employees 
work here) 

3. 40 f t. from end of assembly line, 
right side (employees work in this 
area) 

4. Halfway between end of assembly line 
and toe-in adjust. (One employee 
passes back and forth thru this 
area 60 times/hour) 

5. Left headlight adjust (One employee 
per shift ) 

\ 

6. Right headlight adjust (One employee 
per shi ft) 

7. Passenger toe-in pit (One employee 
per shi f t) 

44 

42 

9 

45 

39 . 

29 

15 

CARBON MONOXIDE 
PPM 

43 

50 

35 

100 

37 

45 

35 
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LOCATION 

B. Passenger rol"l test COL M-4 
(6-8 employees per shift) 

1. Roll test-rear between 
test station 1 & 2 

2. Roll test-rear between 
test station 2 & 3 

3. Roll test by front fender, 
between test station 2 & 3 

4. Repair area 15ft. west of #3, 
rol 1 test station 

C. Corrmercial assembly line toe-in adjust 
and roll test COL L-5 

(4-6 employees per shi ~ t) 

1. Le ft front fender by roll test 
(engine is off during roll test) 

2. 20ft. from right side of roll 
test station 

3. Toe-in· pit 

4. Right headlight adjust 

TABLE I I I (continued) 

TOTAL SAMPLE TIME 
OVER 3 OAYS (MIN) 

34 

71 

35 

33 

16 

32 

31 

51 

________ ..,._,__.,,. ________________ - --------- - "----··---- ·-- ---· 

CARBON MONOXIDE 
PPM 

64 

45 

42 

42 

25 

"35 

25 

22 
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